Insulin treatment stimulates the tyrosine phosphorylation of the alpha-type 85-kDa subunit of phosphatidylinositol 3-kinase in vivo.
After adding insulin to cells overexpressing the insulin receptor, the activity of phosphatidylinositol (PI) 3-kinase in the anti-phosphotyrosine immunoprecipitates was rapidly and greatly increased. This enzyme may therefore be a substrate for the insulin receptor tyrosine kinase and may be one of the mediators of insulin signal transduction. However, it is unclear whether or not activated tyrosine kinase of the insulin receptor directly phosphorylates PI 3-kinase at tyrosine residue(s) and whether insulin stimulates the specific activity of PI 3-kinase. We reported previously that the 85-kDa subunit of purified PI 3-kinase was phosphorylated at tyrosine residue(s) by the insulin receptor in vitro. To examine the tyrosine phosphorylation of PI 3-kinase and change of its activity by insulin treatment in vivo, we used a specific antibody to the 85-kDa subunit of PI 3-kinase. The activity of PI 3-kinase in immunoprecipitates with the antibody against the p85 subunit of PI 3-kinase was increased about 3-fold by insulin treatment of cells overexpressing insulin receptors. Insulin treatment also stimulated the tyrosine, serine, and threonine phosphorylation of the alpha-type 85-kDa subunit of PI 3-kinase in vivo. Phosphatase treatment of the immunoprecipitates abolished the increase in PI 3-kinase activity. The phosphorylation(s) of the kinase itself, tyrosine phosphorylation(s) of associated protein(s), or the complex formation of the phosphorylated PI 3-kinase with associated proteins may increase the activity of PI 3-kinase.